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Dry battery having a cathode with additives 

DESCRIPTION 

Technical Field 

The present invention relates to a dry battery of the 
primary alkaline type. More particularly, the invention 
relates to a battery including a zinc anode, an anodic gel 
^containing an alkaline compound, and a cathode including a 
depolarizing mixture based on manganese dioxide and 
graphite. 

Background Art . 

The most recent developments regarding the 
manufacture of primary alkaline manganese batteries 
involve the use of titanium dioxide in various allotropic 
forms as an additive in the depolarizing mixture based on 
manganese dioxide, which represents the cathode of the 
battery.. Such an additive-, which enhances the rate of 
depolarization on the part of the manganese dioxide in the 
interior of the cathodic mass, principally has the effect 
of increasing the output of the battery when the latter is 
subjected to use with high current consumption. 

Objects and Summary of the Invention 

The object of the present invention is a further 
increase - by means of particular additives - of the 
output of the battery, expressed as the duration of 
discharge before the discharge tension falls below a 
preset level. In particular, the present invention 
provides for the use as additive of a mica powder whose 
grains have a. surface, at least partially coated with 
titanium dioxide, this powder having a particle size 
distribution of between 1 and 100 micrometres, preferably 
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between 1 and 15 micrometres. 

In a preferred embodiment, the said powder has a 
content by weight formed from equal parts of titanium 
dioxide and mica. 

Said powder can be present in the depolarizing 
mixture forming the cathode in a percentage quantity of 
between 0.1 and 5%, preferably in a percentage quantity of 
the order of 1% - 

The titanium dioxide contained in the said 
powder can be present in any one of its allotropic forms 
called anatase, rutile and brookite, also in a mixture of 
these, and is deposited on the mica grains, for example by 
dispersing the mica in liquid titanium tetrachloride and 
then transforming, by means of a known thermochemical 
process > the titanium tetrachloride into titanium oxide of 
the desired allotropic form. 

With respect to a cathodic mass provided with an 
additive of only titanium dioxide, the particular 
structure of the additive proposed according to the 
present invention - characterized by a high granulometric 
fineness and, given . the particular lamellar configuration 
of the mica crystals, by a high value of the 
surface-to-volume ratio of the grains themselves and by 
surface adhesion of the titanium dioxide particles to the 
mica particles - provides an increased absorption capacity 
for liquids and hence electrolyte on the part of the 
cathodic mass in which .the additive is dispersed. For 
example, with a quantity of 1% - of additive in the 
depolarizing mixture, the absorption capacity of the 
electrolyte increases by about 8% when passing from an 
additive composed solely of titanium dioxide to ah 
additive as described above and composed of mica and 
titanium dioxide in equal parts. The increased quantity of 
electrolyte contained in the cathode makes higher 
discharge outputs possible, both for discharges at high 
consumption and for other types of use. 
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Brief Description of the Drawings 

The invention will be better understood by 
following the description and the attached drawing which 
refers to properties useful in the evaluation of the 
inventive content of the invention. In the drawing: 
Figures 1 to 6 show graphs of the discharge of batteries 
with an additive, respectively, with an additive 
containing 95% of rutile, the tests for which are marked A 
in the graphs, and with an additive containing 50% of 
rutile and 50% of mica mixed with one another in a powder, 
the tests for which are marked E in the graphs. 

Detailed Description 

For comparison of the effectiveness of the 
additives, tests were carried out under various discharge 
conditions, both intermittent and. continuous, and with 
loads of varying magnitude (expressed as the electrical 
resistance in ohm) . . ^ 

For the tests, batteries were prepared 
comprising: a zinc anode, an anodic gel containing caustic 
potash, a corrosion inhibitor without added mercury, and a 
cathode comprising a depolarizing mixture based on 
manganese dioxide, graphite and the mica powder in which 
the grains were coated with rutile. To obtain the 
depolarizing mixture, said components were intimately 
mixed with one another beforehand in^ order to ensure a 
homogeneous distribution in the mixture . For all the 
batteries, the same constructional criterion was used and 
the same . common components were utilized in order to 
guarantee the maximum uniformity of the batteries 
themselves which were produced from a single batch of 
common materials. The test was carried out with a uniform 
criterion also with regard to the ageing of the batteries 
or to the time elapsed from the formation of each battery - 
and the test itself. 
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In all the tests, the concentration of the 
additive was kept within 1% relative to the manganese 
dioxide. 

In Figures l to 6^ the durations in minutes or 
in hours of effective discharge are indicated on the 
abscissae. For each test, the result assumed is the time 
of actual discharge elapsed until the potential of the 
battery has fallen to the value E.P. (end point) shown on 
each figure, in accordance with the standard IEC 86/1. For 
each type of battery, the right-hand border of the hatched 
area represents in the figures the average of the values 
obtained with further successive tests. 

In all the tests carried out, the values of 
duration measured show that the batteries of type E 
(provided, with an additive of mica and rutile) give 
durations which are greater by a value of between 4% and 
8% than the durations of the batteries of type A (provided 
solely with a rutile additive) '. 
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CLAIMS ; 

x - Dr Y battery of the primary alkaline type, 

including: a zinc anode; an anodic gel containing an 
alkaline compound; andj^cathgde ^ comp rising a depolarizing 
mixture based on ^^^^njase_ jjioxide ^ and graphite, 
characterized in that saId^nixture"^contains a mica powder 
whose grains are coated at least partially with titanium 
dioxide. 

2. Battery according to Claim l, characterized in 
that said powder has a particle size distribution of 
between 1 and 100 micrometres. 

3. Battery according to Claim 1 or 2, characterized 
in that, said powder has a particle size distribution of 
between 1 and 15 micrometres. 

4. Battery according to Claims i to 3, 
characterized in that said powder has a content by weight 
formed from substantially equal parts of titanium dioxide 
and mica . 

5. ' Battery according to any of the preceding 
claims, characterized in that said powder is present in 
said mixture in a percentage quantity of between 0.1 and 
5%. 

6. Battery according to Claim 4, characterized in 
that said percentage quantity is of the order of 1%. 

7. Battery according to any of the preceding 
claims, characterized in that the titanium dioxide is 
present in the allotropic form called anatase. 

8 « Battery according to any of Claims l to 5, 

characterized in that the titanium dioxide is present in 
the allotropic form called rutile. 

9. Battery according to any of Claims 1 to 5, 
characterized in that the titanium dioxide is present in 
the allotropic form called brookite. 

10. Battery according to any of Claims 1 to 5, 
characterized in that the titanium dioxide is present as a 
mixture of said various allotropic forms. 
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11. Battery according to any of Claims 1 to 10, 
characterized in that said alkaline compound is caustic 
potash or magnesium hydroxide or the like. 

12. Battery according to any of Claims 1 to 10, 
characterized in that it includes corrosion inhibitors 
and /or a mercury amalgam. 
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